This paper discusses a simulation project that, assessed the cost-effectiveness of modifying a highly complex conveyor system. An automobile component manufacturer was attempting to increase plant capacity by incorporating a dynamically programmable conveyor system. The question was whether the large investment would be justified by the increase in plant capacity. To answer this question, Micro Saint simulation models were constructed and validated for the baseline conveyor system. Then, these models were used to evaluate increases in throughput and utilization that would be gained by different scenaria in 1) different conveyor programming strategies, 2) increases in conveyor demand, and 3) changes in conveyor demand variability.
Then, these models were used to evaluate increases in throughput and utilization that would be gained by different scenaria in 1) different conveyor programming strategies, 2) increases in conveyor demand, and 3) changes in conveyor demand variability.
The results of the study indicated that plant capacity would be increased with a dynamically programmable conveyor systems, but perhaps not enough to warrant the investment.
INTRODUCTION
In recent years there has been a great increase in the use of simulation as a means of evaluating manufacturing investment alternatives.
Many The company is committed to TQM (total quality management), a philosophy concerned with continuous improvement.
To provide total customer satisfaction, Dunlop Cox works in partnership with its customers, and therefore is highly responsive to changes in customer demand and product mix.
As part of this attention to quality and efficiency, simulation was chosen as one of the tools to improve the performance of the factory.
Of particular interest was the conveyor and paint plant that was used in the manufacturing process since this was becoming the limiting factor on total plant productive capacity.
Several conveyors are used to transport seat components on carriers (flight bars) from the production cells to the paint plant, which can be described as a bottleneck of the factory, and back to the cells again. The aim of the project was build a model which could then be used as a tool to discover ways that the conveyor hardware, software, and or usage practices could be changed to improve the efficiency of the plant.
Of particular interest in the study reported here is the use of dynamically programmable flight bars. The current system used a movable bolt on each flight bar to indicate the assigned production cell. An alternative was to make an investment in a hardware and software system that would allow the allocation of flight bars to production cells to be dynamic as the requirements of the cells vary on a moment-to-moment basis. However, this would require a substantial investment. The question addressed in this study was how great an increase could be obtained by this potential investment. Because of the complexities of the conveyor system, as will be described below, the only viable means for analysis was with simulation.
THE CONVEYOR SYSTEM
The ten production cells at Dunlop Cox Ltd. share To add to the system's complexity, there are two main conveyors in the system, each dedicated to one half of the factory. The conveyors merge before the paint plant and diverge again after the painting area as shown in Figure 1 . The paint plant itself has its own conveyor. There is a siding conveyor on one side of the shop for five cells, four of which are involved in production and one in maintenance.
The other half of the factory has two siding conveyors, one for five adjacent production cells and the other for a remote cell which requires a diiferent siding structure. The conveyor system also has many other small aspects of operation that are too lengthy to mention here but are important to the efficient operation of the system. These aspects of the system have evolved over several years and are important contributors to plant performance and, as such, needed to be included in the simulation analysis. Each cell has a number of flight bars allocated to it and no other flight bars can enter the cell. The conveyor control system is able to direct the flight bars into the correct cell by sensing the fixed bolt on the side of the bar. The investment being considered was a method of dynamically allocating flight bars to each cell during the course of operations based upon moment-bymoment supply and demand. Once the building of the physical structure of the conveyor system into the model was completed, the main concern was how the system is operated by each individual cell.
To ensure that the model adequately All aspects of the model were able to be simulated within Micro Saint.
The flight bars were treated as tagged entities. Individual attributes could be assigned such as the work cell to which the flight bar was assigned and the status of the current load of painted items on the flight bar. Using this approach, we were 
Results:
The simulation results are presented in The seventh column refers to the overall average cycle time of the flight bar. We were also able to plot measures over time, allowing comparisons such as that shown in Figure 4 . However, the increased formation of queues in +25'%. production models, especially the one at the end of the slide conveyor, occurred even in a greater extent in dynamic flight bar versions compared with that of fixed allocation models. Hence, final conclusions about the usefidness of dynamic flight bar allocation cannot be made without a more detailed consideration of the queuing effects and potential modifications to the flight bar allocation scheme.
SUMMARY
In all, this study provided both useful data and insights regarding the potential effectiveness of a sigtilcant capital improvement to the Dunlop Cox conveyor system.
Of course, the decision to implement the dynamic flight bar allocation scheme will take into account many other factors such as projected demand, other potential plant limitations, and business constraints.
However, this study did provide the 
